In taking tracings from the apex of the heart with the micrograph, the difference in the results obtained by locating the tambour in slightly different sites on the same subject is so great that we have been led to make a chart of the region near the apex showing the exact form of the tracings at definite localities.
The tracings reproduced here were taken from one subject, and a special form of tambour was made to fit between the ribs in the fifth intercostal space, because it was found that the ordinary tambour, which had been used for most apex tracings heretofore, was unsuitable. The old tambour was round, having a diameter of one and thirteen sixteenths inches, and there was so little flesh on this subject that in bridging over the fifth interspace from rib to rib, an open space was left, in the center of the rubber diaphragm covering the tambour, out of contact with that portion of the subject between the ribs which is most effective in transmitting the motion o f the heart.
The new form of tambour used for these tracings is shown in text-figure I. It is made from a block of hard rubber having a cavity milled out to the shape shown, the width of the block being three fourths of an inch, and the width of the opening about a half inch, the length over all being two and three fourths inches and the length of opening two and one sixteenth inches. The opening was covered as usual with a thin sheet of rubber.
The positions of the opening of this tambour directly over the fifth intercostal space are shown with reference to the mid-line of the subject in the diagram, text-figure 2, the five positions from *Received for publication, July 1o, 1911. which tracings were taken being numbered consecutively from one to five.
Five tracings from the apex region numbered from the top downward are shown in text-figure 3, each being obtained with the tambour located as indicated by the corresponding number in textfigure 2. Besides these there is one, JJ, taken from the right jugular vein. Records from the right radial pulse in each instance were taken simultaneously ; but these are not drawn in full, the beginning of the upstroke of the radial pulse being recorded by a single vertical line only. The vertical line, RR, represents the time of beginning of the upstroke of the radial for all curves.
As the six tracings were not taken at the same time, but on different days within a period of three days, the rates of the pulse and the condition of the subject differ in the various curves. Instead of redrawing each curve to a different scale, we give the curves as recorded, the scale of inches being at the top of the chart. The speed of the moving film was approximately the same in each--8.68 inches per second--and the vertical lines are spaced one tenth of a second apart, taking the beginning of the upstroke of the radial pulse, RR, as a reference line at the one second mark. Since the beginning of the upstroke of the radial in each case is made to coincide at RR, the next upstroke following will occur at different times according to the rate of the pulse. The short vertical lines, R1, R2, R 3, R,, R4, R~, show these times for each curve respectively, indicating that No. 5 is the most rapid pulse, sixty-nine per minute, and "J" the slowest, fifty-eight per minute.
An inspection of the curves as a whole shows that the various events are reproduced in their correct time relations, but with some variation in the amplitude. One tenth of a second prior to the upstroke of the radial, RR, the A-wave-group ~ appears. Some of the smaU wavelets in the latter part' of this group occur on the steep upstroke of the apex curve before the high peak, S, just preceding the line RR, and are seen as jogs or slight deviations. In the fourth curve, where this peak is low, the wavelets are clearly seen. TExT-Fro. 3-A series of tracings from the region near the apex of the heart numbered from one to five to correspond with the locations of the tambour in text-figure 2. The time of the beginning of the upstroke of the right radial tracing is marked by the line RR, and the next following upstroke occurs at different times, R~, R~, R,, etc., because the pulse rates differ and the speed of the film is constant; namely, 8.68 inches per second. JJ shows a jugular tracing taken simultaneously with the radial. This shows the well known A, C, and V waves, and in addition the A-and B-wave-groups, one tenth seconds before and two tenths after the line RR respectively. starting a vibration which is rapidly damped and dies away after a few vibrations is very strong in these three curves; the period and frequency of the vibration are .readily measured. The period is about o.o2 seconds and the frequency about fifty per second, which is in agreement with the pitch of the note elsewhere obtained. 2
The highest peak, S, occupies nearly the whole time between the A-and B-wave-groups, three tenths of a second, and represents the ventricular systole. Immediately preceding this large S-wave is a smaller wave, P, which appears most pronounced in the second and third tracings. This wave occupies less than a tenth of a second, perhaps something between o.o 5 and o.I seconds, and coincides in time with the so-called presphygmic period. This is further shown by comparing it with the jugular record, as it follows the well known A-wave caused by the auricular systole.
The Jugular.--Since the tracing, J, from the right jugular vein, was taken synchronously with the right radial and, therefore, is located synchronously with the apex curves, it' shows the well known A-, C-, and V-waves of the jugular vein very distinctly, and in additionrecords the A-and B-wave-groups. 3 These are marked A-group and B-group respectively, and it is observed that they are almost in the same vertical line---one tenth of a second before and two tenths of a second after the line RR,--with the corresponding groups respectively in the five apex curves. The C-wave due to the carotid artery is the highest or most prominent wave in the jugular record and is located almost synchronously with, but a little later than the systolic S-wave in the apex tracings.
The A-wave of the jugular supposed to be due to the auricular contraction appears at A and lasts about one tenth of a second. It precedes the wave, P, in the apex records which we have ascribed to the presphygmic period.
The well known V-wave of the jugular is seen at V in the interval of time between the B-wave-group at the end of systole and the A-wave of auricular contraction. This wave has been ascribed by some writers to the opening of the bicuspid and tricuspid valves admitting blood to the ventricles and relieving the pressure in the vein. Strangely enough the apex tracings show a prominent wave which we have marked V, corresponding in time with that of the jugular.
In conclusion, it is submitted that it is hardly possible for the student who observes the amount of detail shown in these tracings not to be satisfied that the micrograph will be of use not only for research work but also for clinical purposes.
